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SPECIFICATION 

1. TITLE OF THE DEVICE FOR THE UTIUTY MODEL: 
A SIDE-UPPED SEALING MEMBER 

2. CLAIM 

(1) A side-lipped sealing member having 

an amiular main body attached circumferentially to a first rotating 

part; and 

a side lip protruding sideways from said main body annularly and 
divergently; said side Up having the vicinity of the front end thereof 
adapted to be in contact with a side of a second rotating part, said second 
rotating part protruding radially outwardly from said first rotating part, 

wherein said sealing member is characterized in that: 

said side lip comprises 

a thin portion located close to said main body; 

a thick portion extending from the vicmity of the longitudinally 
central portion of said side lip to the vicinity of the front end of said side 
lip; and 

a transition portion, located between said thin portion and said 
tuck portion, being formed so that the thickness thereof increases gradually 
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as the posiUon thereof moves from said thin portion toward said thick 
portion. 

(2) A side-lipped sealing member of claim 1, 

wherein said sealing member is characterized in that: 

said thickness of said thick portion remains nearly constant from 

said vicinity of said longitudmally central portion to said vicinity of said 

front end of said side lip. 

(3) A side-lipped seaUng member of claim 1, 
wherein said sealing member is characterized in that: 
said thickness of said thick portion increases gradually as the 
position thereof moves from said vicinity of said longitudinally central 
portion to said vicinity of said front end of said side lip, so that the rate of 
said increase in said thickness of said thick portion is equal to or smaller 
than the rate of said increase in said thickness of said transition portion. 

3. DETAILED DESCRIPTION OF THE DEVICE FOR THE UmiTY 
MODEL 

pi^M »f TnHn«trial UtilizRtion of the Device 

The present device for the utUity model relates to a sealing member, 
such as an oil seal, a grease seal and a dust seal, that is used by attaching to 
a rotating body having a first rotating part and a second rotating part 
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protruding radially outwardly from the first rotating part, particularly to a 
sealing member equipped with a side lip, wherein the sealing member has 
an annular main body attached circumferentially to the first rotating part; 
and the side lip pK.truding sideways from the main bod, annularly and 
divergentty, the side lip having the vicinity of the front end thereof adapted 
to be in contact with a side of the second rotating part. 

f 

Prior Art 

AS a prior art side-lipped sealing member, of the type as described 
above, an oU seal is known, as shown in FIG. 8. This oil seal is formed of 
an elastic material, and has an annular main body 3 attached 
circumferentially to a first rotating part 1; annular radial lips, i.e. a main lip 
4 and an auxilia^ Up 5, that are adapted to protiude radially inwardly from 
the mam body 3 and fit to the first rotating par, 1; and a side Up 6 
protruding sideways ftom the main body. The .ide lip 6 is made to be 
annular in a divergent way. namely annular so that the diameter thereof 
gradually increases as tire longitudmal position thereof moves toward the 
front end thereof, wherein the side lip 6 is adapted to have the vicinity of 
the front end thereof made m contact with a side of a second rotatmg part 2 
at a specified pressure so that dust, muddy water, or the like is prevented 
from penetrating from outside as shown wifl, an »row "a", thereby 
restraining tire deterioration of such as the auxUiary lip 5 and the main lip 4. 
to addition, ttte side Up 6 has the thickness thereof gradually decrease from 
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the base portion thereof Cose to the main body 3 toward the front end 6b 
thereof. . 

Prnhlem to Be Solved 

In the prior art oil seal, as described above, since the thickness of 
fl.e side lip decreases as the position thereof gets nearer to the front end 6b 
thereof, the side lip 6 is more likely to defonr. elastically as the position 
thereof gets nearer to the ftont end 6b thereof, n-us, in case the distance 
"A" between the main body 3 and the second rotating part 2 is caused to be 
smaller due to manufecturing or assembling errors of relevant component 
parts, only the vicinity of the front end 6b tends to be bent and brought in 
contact with the side of the second rotating part 2, as shown in the dotted 
lines. In this case, a problem tends ,„ occur in that the conUct pressure 
between the bending point 6c of the side lip and the second rotating part 2 
particularly gets high, whereby the area of tile bending point 6c is 
extremely worn out as the first rotating part 1 and the second rotatmg parts 
2 rotate around the axis line "B" as the centerline, and, subsequenUy, the 
vicinity of the front end 6b is torn off at the bending point 6c in a shape like 
a n,bber band, resulting m an extremely deteriorated sealing performance. 

Namely, the oU seal described above is used nonnally in such a 
way that the squee« or interference "b" (HG. 8) of the side lip 6 is 
between a range of 0.5 mm to 3 mm. When the interference "b" is 
increased exceeding 2 mm, the contact pressure or load between the side lip 
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6 and the side of the second rotating part 2 extremely increases since a 
portion of the side lip 6 having a larger thickness and a greater rigidity 
comes to constitute the bending point 6c as the interference "b" increases. 
Thus, when the distance "A." described above, gets smaller and 
subsequently the interference "b" greater, the problem described above 
occurs in that the vicinity of the front end 6b is torn oft at the bending point 
6c in a shape like a rubber band. 

The present device is made to accomplish an object to provide a 
side-lipped sealing member that solves the problem described above. 

Mnans for gnlvinp the Problem 

n,e present device is made to solve the problem of the prior art 
side-lipped sealmg member described above. The present device is a 
side-lipped sealing member having an annular main body atUched 
ciromnferentially to a first rotating part; and a sidd lip protmdmg sideways 
from the main body amrularly and divergently, where the side lip has die 
vicinity of the front end thereof adapted to be in contact with a side of a 
second rotating part, where the second rotating part protrudes radiaUy 
outwardly from the first rotating part. The problem is solved by devising 
an arrangement wherein the side lip comprises a thin portion located close 
,0 the main body; a thick portion extending from the vicinity of the 
longitudinally central portion of the side lip to the vicinity of the front end 
of the side Up; and a transition portion, located between the thin portion 
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and the thick portion, being formed so that the thickness thereof increases 
gradually as the position thereof moves from the thin portion toward the 
thick portion. 

Functions 

In a sealing member of the present device, when the interference of 
the side lip gets greater, the side lip is elastically bent radially outwardly at 
a position m the thm portion where elastic deformation occurs easily, and, 
according to this bending, the transition portion described above elastically 
deforms smoothly both radially and axially. In addition, while the thick 
portion is dislocated according to the bending described above of the thm 
portion, substantial bending does not occur in the thick portion itself. 
Therefore, the contact pressure between the side lip and the second rotating 
part 2 is maintained to appropriate values even when the interference varies 
in a considerable range. 

p»,Kr^Himpnts of the Dcvice 

FIGS. 1 through 3 show a first embodiment of the side-lipped 
sealing member. This sealing member is an oil seal, made of an elastic 
material, attached to a front hub 20, as a rotating part, of a passenger car. 
Similar to the oil seal of FIG. 8, this oil seal has an annular main body 3 
attached circumferentially to a first rotating part 1; annular radial lips, i.e. a 
main lip 4 and an auxiliary lip 5, that are adapted to protrude radially 
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inwardly from the main body 3 and fit to the first rotating part 1; and a side 
lip 6A protruding sideways from the main body annularly and divergently. 
The side lip 6A is adapted to have the vicinity of the front end 6b- thereof 
made in contact with a side of a second rotating part 2 that protrudes 
radially outwardly from the first rotating part as an integrated portion 
thereof. In this embodiment, however, different from the sealing member 
of FIG. 8, the side lip comprises a thin portion 6d located close to the main 
body 3; a thick portion 6e extending from the vidnity of the longitudinally 
central portion of the side lip to the vicinity of the front end 6b' of the side 
lip; and a transition portion 6f, located between the thin portion 6d and the 
thick portion 6e, being fortned so that the thickness thereof increases 
graduaUy as the position thereof moves from the thin portion toward the 
thick portion. Furthermore, in FIG. 1, the notations 21 and 22 show a 
knuckle steering and a locating snap ring, respectively. 

As shown in HG. 3, the side of the second rotating part 2 may take 
«vo cases: one where the side is perpendicular to the rotation axis B, as 
shown in a solid line 2a, and the other where the side is inclined by an 
angle (□), as shown in a chain line 2a.' In order to enable the side lip 6A 
to be in good contact with the side in either case, Uie inclination, (□) or 
(□'), of the internal circumferential surface of the side Up 6A to the side is 
selected to be in a range aromid 45 to 60 degrees. Then, the side lip 6A 
has the inclination of the internal circumferential surface thereof made 
constant longitudinally thereof, and has the inclination of the external 
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circumferential surface thereof made varied longitudinally thereof, 
whereby variation in the thickness of the side lip, seen longitudinally, is 
arranged to occur. Namely, in this embodiment, the thickness of the thick 
portion 6e is made nearly constant from the vicinity of the longitudinally 
central portion of the side lip 6A to the vicinity of the front end thereof, and 
the inclination (□.) of the external circumferential surface of the transition 
portion 6f is made to be greater than the inclination (□□) of the external 
circumferential surface of the thick portion 6e, whereby the thickness of the 
thick portion 6e is arranged to be greater than the thickness of the other 
portions. 

The deviser of the present device and the parties concerned 
conducted various experiments to confirm the effects of the embodiment 
described above, an illustrated experiment of which is described hereunder. 
The iUustrated experhnent was conducted to determme the relation between 
the contact load, of the side lip on the second Rotating part 2, and the 
squeeze or interference "b" of the side lip, by having the squeeze of the 
side lip varied through varying the distance "A" (FIG. 1) between the oil 
seal (or the knuckle steering 21, to be more precise) and the second rotating 
part 2, where the length L (FIG. 1) of the side lip 6A is set at 4.45 to 4.75 
mm, the thickness of the thick portion and the thin portioii set at 0.65 mm 
and 0.4 mm, respectively, and the inclinations described above (□), (□')> 
(□.), and (□ o) set at 0, 60, 35, and 30 degrees, respectively. The result of 
the experiment is shown in FIG. 5. As seen by comparing FIG. 5 with 
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FIG. 9, in the embodiment described above, since the contact load is 
maintained nearly constant even when the squeeze increases, such an 
inconvenience does not occur as experienced with the prior art described 
above. This results from that, when the squeeze increases, the side lip 6A 
deforms as shown by dotted lines 6A' in FIG. 3, i.e. it is bent at a position 
in the thin portion 6d radially outwardly, and, accordmg to this bending, the 
transition portion described above elastically deforms smoothly both 
radially and axiaUy, whereby substantial bending does not occur in the 

thick portion itself. 

The side lip may take not necessarUy the shape as described above, 
but such a shape as shown by a side lip 6B of FIG. 4. SimUar to the case 
of FIG. 3, this side lip 6B also has the inclination (□) made constant 
longitudinally that is around 45 to 60 degrees, and the inclination (□.) is 
made to be greater than the inclination (□□). However, this side lip 6B 
has the thickness of the thick portion 6e' increased^gradually as the position 
thereof moves from the vicinity of the longitudinally central portion to the 
vicinity of the front end of the side lip, so that the rate of increase in the 
thickness of the thick portion from the vicinity of the longitudinally central 
portion to the vicinity of the front end thereof is smaller than the rate of 
increase in the thickness of the transition portion 6f ' from the thin portion 
6d' to the thick portion 6e'. This side lip 6B of FIG. 4 also deforms like 
dotted lines 6B' when the squeeze or interference increases, whereby 
effects similar to those of the side lip of FIG. 3 are produced. 
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In addition, the side lip may take such a shape as shown by a side 
lip 6C of FIG. 6, where the thickness of the thick portion 6e" increased 
gradually as the position thereof moves from the vicinity of the 
longitudinally central portion to the vicinity of the front end of the side lip, 
so that the rate of increase in the thickness of the thick portion firom the 
vicinity of the longitudmally central portion to the vicinity of the front end 
thereof is equal to the rate of increase in the. thickness of the transition 
portion 6f ' from the thin portion 6d" to the thick portion 6e". Namely, 
this side lip 6C has the inclination (□') of the internal circumferential 
surface thereof made constant longitudinally that is around 45 to 60 degrees, 
and the inclination (□□) of the external circumferential surface thereof is 
also made constant longitudinally, where the inclination (□□) of the 
external circumferential surface thereof to the side of the second rotating 
part is made smaller than the inclination (□ ') described above. This side 
lip of FIG. 6 also deforms as shown by dotted lin^s 6C' when the squeeze 
increases, whereby effects similar to those of FIGs. 3 and 4 are produced. 

FIG. 7 shows a second embodiment of the present device for the 
utility model. The side-lipped sealing member of this second embodiment 
has an annular main body attached circumferentially to a first rotating part; 
and a side lip 6A shnilar to that of FIG. 1. The sealmg member of the 
second embodiment is, however, not an oil seal as shown in FIG. 1 but a 
dust seal that does not ftinction as an oU seal. Therefore, the main lip 4 
and the auxUiary lip 5 are omitted that the oil seal of FIG. 1 is equipped 
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with for oil-sealing function. Hie arrangement of the second embodiment 
other than the points described above is similar to that of FIG. 1. In FIG. 
7, parts similar to those in FIG. 1 are shown with similar notations. 

Fffects of the Device 

As easily seen from the description above, a side-lipped sealing 
member of the present device has effects in that failure in a side lip may be 
prevented from occurring that is caused by the contact load of the side lip 
on the second rotating part getting unreasonably heavy, since variation in 
the contact load of the side lip on the second rotating part can be kept small 
when the interference of the side lip varies. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

no. 1 depicts a sectional view showing a side-lipped sealing 
member of a first embodiment of the present device, as arranged as an oU 
seal, that is identical to an enlarged sectional view of a portion "H" of FIG. 
2. 

FIG. 2 depicts a sectional view showing the sealing member of FIG. 
1 as attached to a front hub of a passenger car. 

FIG. 3 depicts an enlarged view of the side lip of the sealing 

member described above. 

FIG. 4 depicts a sectional view showing an illustrated deformation 

in the side lip of the first embodiment. 
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FIG. 5 depicts a graph showing a result of experiments conducted 

with the first embodiment. 

FIG. 6 depicts a sectional view showing another Ulustrated 

deformation in the side lip of the first embodiment. 

FIG. 7 depicts a sectional view showing a side-lipped sealing 
member of a second embodiment of the present device, as ananged as a 
dust seal 

FIG. 8 depicts a sectional view showing a side-lipped sealing 
member of prior art, as arranged as an oil seal. 

FIG. 9 depicts a graph showing characteristics of the sealmg 

member of FIG. 8. 
p^tf/'ri ptinn nf Notations 

1: first rotating part 2: second rotating part 

3: main body 4: main Up ^ 5: auxiliary lip 

6, 6A, 6B, 6C: side lip 

6d, 6d', 6d": thin portion 6f, 6f', 6f' : transition portion 

6e, 6e', 6e": thick portion 
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